This paper studies the effects of trade policy uncertainty on the extensive and intensive margins of trade for a sample of 65 exporters at the Harmonized System six-digit level. The paper measures trade policy uncertainty as the gap between binding tariff commitments under trade agreements (multilateral and regional agreements) and applied tariffs-what is also known as tariffs' water. The results show that trade policy uncertainty is an important barrier to exports and its effects are heterogeneous. On average and at the current level of tariff commitments, the paper estimates that the elimination of water, without any change of the applied tariff, would increase the probability of exporting by 6 percent and trade volumes by 1.3 percent. The negative impact of trade policy uncertainty on export participation is higher for countries with low-quality institutions and in the presence of global value chains. For a sample of new acceding countries, the analysis finds that removing water would boost the probability of trading by 50 percent and exports by 16 percent. The paper also estimates that the current system of commitments boosts trade by between 10 and 30 percent, compared with a world where at any moment tariffs could be raised to an arbitrarily high level.
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Introduction
Policy makers have long believed that an important contribution of trade agreements is to increase the predictability of trade policy. The WTO and its multilateral agreements of trade in goods aim at ensuring that trade flows as smoothly, predictably and freely as possible. Specifically, WTO members make commitments not to increase tariffs above some bound rates. 2 Still, trade policy regimes are flexible and tariffs may change without the violation of WTO rules. In fact, a substantial portion of global trade occurs under flexible trade policy regimes. In 2011, on average 27% of world imports were either unbound or bound with a gap between the bound rate (the so-called "tariff water") and the applied rate greater than 5 percentage points. The global average level of tariff water is about 18 percentage points, ranging from about 4 percentage points in high income countries to approximately 24 percentage points in middle and low-income countries (Groppo and Piermartini, 2014) .
Understanding the importance of trade policy certainty has become more prevalent in recent years following the reversal of existing trade commitments among major trading partners such as the United States and the United Kingdom. Recent events such as Brexit and unilateral trade policy decisions taken by the United States have caused concern for countries in terms of the uncertainty around future commitments to trade policy and the subsequent potential negative impacts on trade.
Using a recently built database on tariff water to measure the extent of trade policy flexibility of WTO member countries at the HS6-digit product level, this paper studies how a country's exports react to trade policy uncertainty (TPU) in the destination market. The paper also tries to assess the value of trade commitments in terms of additional global trade.
Economic literature has shown that the uncertainty of trade policy, defined as the risk of a tariff reversal, has real economic effects. In a model of trade with heterogeneous firms, Handley (2014) shows that uncertainty over future conditions of trade creates an option value of waiting to enter a new market, thus inducing firms to delay the entry in a foreign market. The risk of a trade policy reversal acts as a fixed cost to enter an export market and therefore has a negative impact on the extensive margin of trade. In this setup, tariff commitments under the WTO should increase the number of products that countries trade. More recently, Handley and Limão (2017) also show that trade policy uncertainty can have an impact on the intensive margin of trade through the effect it has on a firm's technology choice.
2 Economic theory has recently shown that the reduction of trade policy uncertainty could per se be a motive to enter an agreement. Even if an agreement does not reduce applied tariffs' rates, there are welfare gains from reducing uncertainty (Limão and Maggi, 2013) . In support of these views, Groppo and Piermartini (2014) show that WTO commitments -of not increasing tariffs above a certain level-do reduce trade policy uncertainty. Mansfield and Reinhardt (2008) also find that GATT/WTO membership reduces export volatility by up to one-third.
Empirically, focusing on Australia's commitments under WTO, Handley (2014) shows that entry is higher in sectors characterized by lower binding overhangs (the gap between the applied and the ceiling level of the tariff). In particular, Handley estimates that, if Australia could reduce all bindings to current applied tariffs, without changing its applied rates, the number of traded products would increase by 8.8%. Handley and Limão (2012) show a significant increase in Portuguese exports to the EU upon accession even in sectors where applied tariffs did not change. They interpret this as evidence that Portugal's accession to the EU eliminated the (pre-accession) risk that tariffs faced by Portuguese exporters may increase to the level of EU external tariffs. Handley and Limão (2017) estimate that reducing the threat of a trade war China's accession to WTO explains 22% of Chinese export growth to the U.S. This paper is the first to investigate the impact of trade policy uncertainty on the probability of exporting (extensive margin of trade) and on export values (intensive margin of trade), for a large set of countries, representing more than 95% of world trade. To this purpose, TPU (or tariff water) is defined as the gap between the bound rates and the current applied rates. So far, the literature has focused on the analysis of the effects of TPU on the extensive margin of trade. However, as shown in Handley and Limão (2017) , to the extent that firms can upgrade their technologies to decrease their marginal costs, TPU reductions will generate new exports via both new firms entering an export market and via endogenous technology upgrading by incumbent exporters. Assessing the additional intensive margin effect of TPU is key since new entrants are typically small and their contribution to total export growth is rather limited compared to the contribution of existing exporters, especially in developing countries.
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The paper also analyzes whether the impact of trade policy uncertainty on the intensive and extensive margins of trade varies across countries with different levels of institutional quality. Trade models incorporating the option value of waiting for firms to enter into an export market because of potential trade policy improvement usually assume that tariffs change at an exogenous rate as a reaction to policy shocks (Handley 2015) . This paper explores the possibility that exporters perceive the probability of a tariff change to differ across countries depending on their quality of institutions. If firms perceive countries with better institutions as more predictable, TPU should be a larger obstacle to trade for countries with poor quality of institutions.
The paper also assesses whether the sensitivity of trade to TPU depends on specific industry characteristics.
4 Specifically, we test whether the relationship between TPU and export margins is affected by the presence of global value chains. Since trade policy uncertainty is a source of agglomeration when production is fragmented across countries (Harrigan and Venables, 2006) , we 3 Studies finding that most of the growth of trade is due to the intensive margin rather than the extensive margin include Felbermayr and Kohler (2006) , Eaton et al. (2007) , and Helpman, Freund (2007), Melitz, and Rubinstein (2008) and Besedes and Prusa (2008) , Manova and Zhang, 2009. 4 Handley and Limão (2017) estimate marginally stronger TPU effects for industries with higher capital/labor intensity. They also find an effect on TPU only for industries with high sunk costs (as predicted by their model).
expect that TPU has a stronger negative effect in the export margins of intermediate goods. We also test whether the sensitivity of trade to TPU depends on the degree of differentiation of a product. While the empirical literature shows that tariffs have a higher negative impact on homogeneous goods (see Kee, Nicita and Olarreaga, 2004) , the impact of uncertainty on this kind of goods could go the opposite way. Compared to differentiated goods providers, firms supplying more standardized inputs could more easily offer their products to other markets once a trade policy reversal takes place in a certain destination. Therefore, homogeneous goods should be less affected by TPU.
Throughout the paper, the potential problems of endogeneity deriving both from reverse causality and omitted variables bias are addressed. Reverse causality could arise, for example, if governments are more willing to bound tariff lines where they are less likely to change their MFN tariff. This would potentially bias the estimated results downwards. To address this issue, regressions are estimated for the sub-sample of countries that have acceded the WTO after the Uruguay Round (UR). Compared with pre-existing members, these countries were not involved in the UR negotiations and therefore had less of a say on the level at which to bind their tariffs. To control for omitted variables bias, different sets of fixed effects are included in the estimated regressions.
The results of the paper suggest that multilateral and preferential trade commitments have a positive and statistically significant impact on both the extensive and the intensive margins of trade. On average, at the current level of water, the elimination of water increases the probability of exporting by 6% (an order of magnitude similar to Handley (2014) for Australia). The negative effect of uncertainty on the number of products traded is higher for countries with low quality of institutions, for intermediate goods and for differentiated products. At the intensive margin of trade, water elimination is associated with a 1.3% increase in the value of exports for the full sample. For the sample of new acceding countries, we estimate a much larger impact on trade volumes, equal to 16%. However, this is an order of magnitude comparable to the estimate of Handley and Limão (2017) for China.
Data
We measure trade policy uncertainty as the gap between bound rates and effectively applied tariffswhat is also known as water or binding overhang. 5 This measure reflects the assumption that a firm takes a decision of whether to export to a certain destination and/or how much to export based on its perceived risk of a trade policy reversal rather than on the volatility in import tariffs.
In the case of two WTO member countries that have not formed a preferential trade agreement (PTA) between them, bound tariff rates are represented by the MFN ceiling rates at which individual WTO members have committed under the WTO. WTO members have the flexibility to increase applied tariffs up to their bound levels and can take another member to dispute settlement only when it increases its applied tariff above the bound level. The size of water measures the possibility of a country to freely increase its applied MFN tariffs up to the bound rate without incurring into a dispute at the WTO. The simple presence of water makes trade policy less predictable and therefore more uncertain.
In our analysis we take commitments under PTAs into account by setting the bound rate equal to the preferential tariff for those country pairs that have signed a preferential agreement. Specifically, the level of water is equal to zero for country pairs belonging to the same PTA unless preferential rates are higher than MFN. 6 Algebraically, we define water in product for a country pair as follows:
Data on MFN applied rates and WTO bound rates are obtained from Groppo and Piermartini (2014) .
Their database combines information on MFN applied tariffs from the WTO's Integrated Data Base (IDB) and UNCTAD's Trade Analysis and Information System (TRAINS).
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The latter database is also used to extract data on effectively applied tariffs for country pairs belonging to a PTA. Data on WTO bound rates are from the WTO Consolidated Tariff Schedules (CTS) database.
Trade data have been retrieved from the UN COMTRADE database. Bilateral exports at the 6-digits level of the Harmonized System 1996 are used for the analysis. Since the number of observations in the full sample is sizable and creates computational challenges, a set of restrictions is established to reduce the sample size of the database. First, the analysis focuses on a cross section analysis for the year 2011.
Second, agricultural sectors are excluded from the estimations. These sectors are characterized by a relevant portion of non-ad valorem tariffs and other country-specific distortions such as agricultural subsidies and, consequently, the calculation of the equivalent bound rates could be misleading or biased.
Third, importers and exporters that were not WTO members in 2011 are also excluded from the analysis. 8 Fourth, the sample of countries whose share of world trade is less than 0.1% is omitted from the regressions. Finally, zero trade observations in products for which certain countries, mainly small countries, do not export to any destination is disregarded under the assumption that such countries do no produce these products. After applying these restrictions, information on trade, tariffs, bound rates and additional control variables is available for 65 developed and developing countries exporting up to 4,381 different HS6 products to 49 destinations. Finally, almost half of the country pairs considered in our analysis are involved in a preferential trade agreement.
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In the sample of countries considered for the analysis, around 15% of exports is subject to trade policy uncertainty (see Figure 1) . Figure 2 shows how the distribution of water changes across countries.
Developing and emerging countries present wider flexibility compared to developed ones.
Empirical analysis a. Econometric specification
We assess the effect of trade policy uncertainty on the extensive and intensive margins of trade, by estimating the following equation:
For the regression on the extensive margin, the dependent variable is a dichotomous variable equal to 1 for positive trade flows in product between countries and . For the regressions on the intensive margin is the log of total exports of product from country to country , Ln .
, the main variable of interest, is calculated as in equation (1) and captures the level of trade policy uncertainty faced by country when exporting product to country ;
13 measures the applied tariffs that country imposes on country in product ; , and are country-pair, importerindustry and exporter-industry fixed effects, where industries are defined at the HS Section level (2 digits) and control for any unobservable bilateral and country-industry specific characteristics. 14 In all the regressions, robust standard errors are clustered at the country-pair level.
b. Baseline Results -Extensive and Intensive Margins
10 Indonesia has a tariff higher than 100% for the HS1996 product code 330210, "Mixed odoriferous substancesfood & drink industries".
11 Panama has a tariff and binding on the HS code 871000 "Tanks and other armoured fighting vehicles, motorised, whether or not fitted with weapons, and parts of such vehicles" of 368% and 353% respectively.
12 Regarding the PTA variable, we rely on a newly built database by the WTO Secretariat (see WTO, World Trade Report 2011). 13 In some specifications bound rates are used instead of water to explore the impact of the binding levels on the intensive and extensive margins of trade.
14 Note that due to the size of the data set, the inclusion of importer-and exporter-product fixed effects at the HS 6-digit level presents computational challenges. Table 2 reports the results of the linear probability model estimated in equation (2).
15 As expected, higher applied tariffs in country are negatively related to the probability of exporting from country to (see column 1). The coefficient of log tariff is negative and significantly different from zero. Tariffs are on average 4.65%. This implies that decreasing tariffs by one percentage point, equivalent to a 22% reduction of the average tariff, increases the probability of export by 0.12 percentage points ( * 0.22).
Column 2 shows how trade commitments (multilateral and regional) affect the probability of trade between two countries. The negative and significant coefficient of the (log of the) bound rate suggests that countries are less likely to export to countries with higher bound rates. At the average level, a reduction of bindings of one percentage point (from 8.3 to 7.3%) is associated to a 1.6% increase in the probability of export. These results indicate that not only lower tariff rates, but also more stringent bindings are related to more international trade.
The baseline result is shown in column 3. Trade policy uncertainty, as captured by water, reduces the probability to trade. The magnitude of the coefficient is economically significant. At the average level of water, improvements in commitments through a reduction of water by one point, from 4.1 to 3.1%
(almost 24% decrease), are associated to an increase in the probability of exporting of 1.3 percentage points. Alternatively, eliminating trade water will increase exports by almost 6%. The results are in line with Handley's findings for Australia, where water elimination would lead to an 8.8% increase in imported products. The outcomes confirm the theoretical prediction that trade policy uncertainty represents a cost that induces firms to wait and postpone entry to foreign markets. Firms are more likely to export their products not only to countries that have lower tariffs (the coefficient of tariffs is negative and significant), but also to countries with lower water, where the losses deriving from a potential increase in tariffs are limited.
The OLS results for the intensive margin are presented in the last three columns of Table 2 . The loglog nature of the specification allows the interpretation of the coefficients on tariffs and bound rates as elasticities. Column 4 shows that a 1% reduction in tariffs is associated to a 3.5% increase in the value of exports. When bound tariff rates are included in the regression (column 5) the tariff coefficient decreases to 3%. Moreover, a reduction in bound rates is negatively associated to the value of exports: reducing the bound rate by 1% increases exports by a 0.7%.
Column 6 shows the baseline results. A reduction of water has a positive effect on the intensive margin of trade. Given the log-level nature of the specification for the estimation of the coefficient of water, our finding suggests that a 10 percentage points decrease in water is associated to a 4.7% increase in the value of exports. Alternatively, the elimination of water would increase exports by 1.3%. The coefficient on tariffs remains negative and significant
Robustness checks
Negotiated bound rates, and therefore water, may be affected by trade: the terms-of-trade (TOT) argument for tariff setting suggests that a large importer of a product may wish to set its bound rate high to have the flexibility to realise TOT gains. To address this potential endogeneity bias, we estimate equation (2) on the subsample of importers that acceded the WTO after 1995. In fact, new acceding countries, not being involved in the Uruguay Round negotiations, had to accept the conditions set by the previous members at the moment of accession. Hence, their bound rates and water are exogenous to trade. Table 3 shows the results on the impact of trade policy uncertainty on the extensive and intensive margins of trade for the subsample of new acceding countries importing from any WTO member available in the data set. The results are similar to the ones presented in the previous tables. Higher levels of tariffs, tariff bound rates and water reduce the probability of exporting to a new acceding member of the WTO. The coefficients are all negative and significant.
As to the magnitudes, the coefficient in column 3 indicates that the elimination of water increases the probability of exporting by 50% and increases exports of new acceding countries by 16%. These effects are larger than those we estimated for the full sample in Table 2 . This might be due to the sample of countries included in the regression 16 , but it may also suggest that our results for the full sample suffer from downward bias. Note that the order of magnitude of our estimates for the impact on exports of the elimination of water is in line with the estimates of Handley and Limão (2017) for China, where they find that WTO accession increased Chinese export to the U.S by 22%, merely because of the elimination of the uncertainty of commitments.
We also test whether our findings are robust across time. Hence, we estimate the impact of water on the extensive and intensive margin also for the year 2007. The results reported in Table 4 are qualitatively and quantitatively similar to the results for 2011.
Trade Policy Uncertainty and Institutions
Countries with better institutions are likely to have more credibility in terms of the policies that they adopt. Therefore, potential exporting firms may perceive the presence of policy flexibility as a lower concern in such countries. This aspect is explored by adding an interaction term between water and the 16 Our sample of new acceding countries includes only 8 countries.
level of institutions in the regressions. The Worldwide Governance Indicator database is used to measure the quality of institutions across countries.
Results on the interaction term between TPU and three different indicators of institutional quality -rule of law, regulatory quality and control of corruption are reported in Table 5 . The coefficients of the interaction terms are all are positive and statistically significant for the extensive margin of trade, meaning that the negative effect of water on export participation is attenuated for countries with better institutions. For the intensive margin of trade, the interaction between the quality of institutions and the water coefficient is not significant.
Trade Policy Uncertainty and Product Characteristics
The impact of trade policy uncertainty can be magnified by global value chains (GVCs). Yi (2003) shows that tariffs and non-tariff measures matter more in GVCs, because in GVC goods cross borders multiple times and each time they do so, they incur the cost of the trade barrier they face. Following the same logic, TPU should have a stronger negative effect in the export margins of intermediate goods inputs used for further processing. Papers such as Harrigan and Venables (2006) also show that uncertainty is an important obstacle to trade when production takes place in global supply chains: it is a source of agglomeration when production is fragmented.
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To test whether TPU has an amplified impact in the presence of GVCs, an interaction between water and a dummy that identifies the sectors involved in GVCs is included in the regression. The dummy is equal to one for parts and components defined as the Standard International Trade Classification (SITC Rev.3) equivalent of Broad Economic Categories (BEC) parts and components plus unfinished textiles in SITC section division 65.
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Results are presented in column 1 and 4 of Table 6 . The coefficients of water and log tariff are still negative and significant. At the average tariff, a decrease in the applied tariff of one percentage point increases in the probability of trade by 11.2 points. Water elimination for non-intermediate products is associated with an increase in the probability to export of 5.3%. The coefficient of the interaction term is also negative and significant, implying that intermediate goods are more sensitive to trade policy uncertainty. A 100% reduction in water increases the probability of exporting parts and components by around 7%.
Next, it is investigated whether the TPU effect varies across products that are more or less differentiated.
There is no prior expectation about the difference between homogeneous and differentiated goods. A trade-off between at least two mechanisms is at play. On the one hand, homogeneous goods are more sensitive to changes in prices. This would suggest that homogenous goods are also more sensitive to uncertainty. Conversely, providers of standardized goods can more easily redirect their supply of 17 The authors focus on uncertainty in time costs but a similar logic could be applied for uncertainty in trade policy. 18 Product nomenclatures have then been converted using the conversion tables prepared by the UN Statistics Division.
intermediates towards countries with lower levels of trade policy uncertainty compared to providers of more differentiated and tailor-made goods. Consequently, differentiated goods are more sensitive to uncertainty.
To investigate the sensitivity of homogeneous versus heterogeneous products are more or less sensitive to trade policy uncertainty an interaction term between water and a categorical variable capturing the level of differentiation of goods is included in the regressions. Following Rauch (1999) , products are classified into differentiated products (Rauch index=2) reference priced (Rauch index=1), or homogeneous goods (Rauch index=0) . Columns 2 and 3 Table 6show the results of regression (2) augmented with the interaction between water and different formulations of the Rauch classification.
In column 2 the coefficient of water is negative and significant suggesting that water has a negative impact on the probability of exporting homogeneous goods. The negative coefficient of the interaction shows that such negative effect of water is stronger the more differentiated the goods. In column 3, water is interacted with a dummy equal to one for differentiated goods only. The coefficient of the interaction term is still negative and significant.
As far as the intensive margin is concerned, Table 6 (columns 4-6) shows the impact of TPU for intermediates and for products with different levels of differentiation on the intensive margin of trade.
Also in this case the coefficient of the interaction between water and parts and components tends to be negative and significant. This means that increases in the level of water are associated with bigger decreases in exports of intermediate goods. Similarly, differentiated goods are more sensitive to increases in the level of water.
Assessing the value of trade commitments
We assess the value of trade commitments by calculating the effect on global trade of loosening (increasing bound rates) or deepening existing trade commitment (further reducing bound rates). To get a sense of how valuable are existing commitments relative to a counterfactual where they no longer are in force, we estimate how the value of exports would change under two scenarios: (i) all bound rates increase by 100% and (ii) the bound rates are set to the maximum bound rate across all countries in a specific product.
The calculations presented in Table 7 based on our most conservative estimates of the impact of uncertainty on trade flows (those in Table 2) suggest that the predictability of trading conditions ensured by the commitments in trade agreements boosts trade by approximately between 8.6% and 31.8%, compared to a world where at any moment tariffs could be raised to an arbitrarily high level. At the sectoral level, using the coefficients in Table 6 , the costs of undoing trade commitments would be higher for intermediates and differentiated goods compared to final and homogeneous goods. 
Conclusions
This paper contributes to the emerging economic literature that studies the role of trade policy uncertainty on the extensive and the intensive margins of trade by extending the analysis to a wide sample of countries. Existing papers have looked at specific countries and identified the importance of trade policy uncertainty in explaining Australia's imported goods, Portugal's export increase after its entry to the EU and China's export growth to the US following China's accession to WTO.
We are able to show that TPU has a negative impact both on the probability to export and on export volumes for a wide set of importers and exporters and that these findings are robust to endogeneity.
We estimate that on average, the elimination of all existing water would increase the probability of exporting by 6% and trade volumes by 1.3%. The impact for the sample of countries that acceded WTO after 1995 would be much bigger, equal respectively to 50% increase of the probability to export and 16% more trade flows.
We also show that, in general, for countries with better institutions the impact of TPU on trade participation is dampened: stability and credibility of importers reduces the cost due to the presence of policy space. Taking up commitments under international trade agreements is therefore more beneficial in terms of trade gains for countries with poor institutions. In addition, TPU is an important obstacle to trade when production takes place in global supply chains and has a higher negative impact for more differentiated goods compared to homogeneous ones.
The results of the paper are useful to assess the value of trade commitments such as those agreed under WTO. Trade policy uncertainty -in the form of the threat to apply tariffs that violate existing WTO commitments -reduces trade much like actually applying an ad valorem tariff to global trade. Importers who fear higher future cost of sourcing from foreign suppliers may take precautionary steps to source domestically instead. In a world where at any moment tariffs could be raised to an arbitrarily high level (i.e., double the current bound rate or to the highest existing bound), the volume of trade could be between 10% and 30% lower compared to the volume of trade in a world where traders are assured WTO members will abide by their commitments. 
